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I.  Status  of  Effort 


Our  research  program  specializes  in  the  longitudinal  monitoring  of  pineal  melatonin 
secretion  for  weeks  at  a  time  to  decipher  mechanisms  of  circadian  pacemaker 
entrainment  and  reentrainment  in  freely  moving  animals.  More  specifically,  we  aimed  at 
understanding  circadian  pacemaker  behaviors  following  advance  shift  of  the  light.dark 
(LD)  cycles,  which  simulate  human  jet  lag  behaviors  following  eastward  travels. 

II.  Experimental  approach 

Our  longitudinal  measurements  of  melatonin  secretion  are  based  on  the  pineal 
microdialysis  coupled  with  online  HPLC  method  published  a  while  ago  (Figure  1).  We 
have  obtained  sufficient  funding  from  AFOSR  to  obtain  additional  instruments  to  allow 
simultaneous  monitoring  of  melatonin  secretion  from  20  rats  at  20  min  bins. 


Part  A  is  consist  of  a  rat  housed  in  their  light-controlled  chamber  with  a  microdialysis 
tubing  surgically  inserted  into  the  pineal  gland  and  connected  to  a  peristaltic  pump  that 
delivers  saline  solution  at  low  rate  and  to  a  outlet  tubing  that  delivers  pineal  dialysates  to 
the  sample  loop  in  the  actuator  in  part  B.  A  swivel  is  placed  between  inlet  and  outlet  to 
prevent  tubing  from  entanglement  and  to  allow  free  movement  of  rats.  Part  B  is  consist 
of  a  actuator  valve  (10  ports/2-positions)  used  for  real  time  collection  and  injection  of 
pineal  dialysates  into  the  HPLC  column.  Par  C  is  a  set  of  HPLC  instruments  that,  when 
put  together,  allow  real  time  analysis  of  collected  pineal  samples.  Part  C  is  consist  of  a 
HPLC  column  oven  that  keeps  column  temperature  constant,  an  HPLC  pump  that 
delivers  the  collected  pineal  sample  to  the  column  for  separation  using  mobile  phase 
and  high  pressure,  and  a  fluorescence  detector  that  analyzes  pineal  samples  separated 
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from  the  column  that  emit  fluorescence  at  defined  wavelength.  Results  are  sent  to  the 
computer  for  automated  analysis  using  HPLC  software. 
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charge  of  all  molecular  studies.  The  entire  team  has  worked  seamlessly  and  produced 
large  amount  of  data  that  are  ready  to  be  reported. 
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